First of all, we want to remark that the referee is referring to a different version of the paper with respect to the one posted on the web-site; acp-2018-589.pdf, probably to the version submitted on 12/06/2018, prior to publication on the website. We thank the referee for his very constructive review, which has surely improved the paper.
1. Introduction L. 7-8, p.2: "Many different schemes…": Do the authors mean that the different schemes use different thresholds for detection and classification ? ANSWER: The text has been modified; indeed the different schemes often use different thresholds.
Many different schemes using thresholds for detection and classification have been proposed, rendering a comparison difficult.
L.11-12, p.2: "Ground-based lidar observatories… from the early nineties to today": The authors might be only interested by the period from the early nineties until today, or by a specific location (probably McMurdo), but there exist ground-based lidar time series spanning at least 2 decades more ! (See for instance Jäger, J. Geophys. Res., 2005) . Hence, they should be more specific.
ANSWER: We refer to lidar observations in Antarctica. Anyway we now have included also the earliest, up to our knowledge, lidar observations in Antarctica, with references, from 1985 on. Of course there exist ground-based lidar observations much earlier, but not in Antarctica. The Jaeger paper deals with observations in Garmisch-Partenkirchen. Antarctica started in 1985 at Syowa Station. Iwasaka and coworkers (Iwasaka, 1985 , 1986 ) used a polarization sensitive lidar to measure backscatter and depolarization to observe PSCs. Later, in 1987 /1988 at the Amundsen-Scott South Pole Station, Fiocco and co-workers (Fiocco et al., 1992) used the elastic backscatter signal from a 20 lidar operating at 532 nm to observe PSCs in relation to the temperature. PSCs have also been observed at Davis, from 2001 to 2004 (Innis and Klekociuk, 2006 and at Rothera (Simpson et al., 2005) McMurdo (Adriani et al., 1992 , 1995 , 2004 Di Liberto et al., 2014 ), from 1989 until 2010 and at Dumon D'Urville (Santacesaria et al., 2001 David et al., 1998 David et al., , 2010 L.2-3, p.4: What do the authors mean by "facilitate" ? Is it about reducing the dataset ? Or having a regular time base ? Or something else ? ANSWER: It means that we would like to compare data on a daily base, since CALIOP produces at most one overpass per day. Thus we proceed as follows: if more than one ground-based profile is available within a 6 hour time window, only the profile with the smallest time difference with respect to the Calipso overpass is considered. However, this situation is rarely verified. We explained better in the text how we obtain a daily profile for the ground-based data. L. 24, p.4-l. 8, p.5: The authors are restarting an overview of the literature, citing the same works as in the overview literature in the introduction. This cares for unnecessary repetitions.
The first lidar observations in

PSC detection and classification
The authors should focus on the message needed at this point of the discussion, without repeating what was said before. ANSWER: The title of this paragraph justifies a reference to the recent review by Achtert and Tesche. in our opinion. The detection scheme used in this work is based on the CALIOP algorithms, so it is obvious that these are mentioned here.
L.1-2, p.5: These lines include 2 almost similar sentences about the same work ! Please remove what is not necessary. ANSWER: The sentence has been removed L. 1-6, p.5: The same reference is cited 3 times during the description of this work. Please remove two of them ! ANSWER: The three references have been removed and we now refer only to Pitts2018, for the V2 classification. L.13, p.5: "below" is actually immediately after the sentence. "As follows" might be more appropriate. ANSWER: "Below" has been substituted with "as follows" as suggested by the referee L. 14, 16, p.5: The use of "now" brings some confusion: do the authors mean "in Version 2" or "in the present work" ? Using "In Version 2" (if this is what is meant) might clarify this point. ANSWER: "now" has been substituted with "in Version 2" as suggested by the referee L.17-19, p.5: These two sentences are difficult to read. Do the authors mean that there are two criteria, and that a PSC occurrence is assumed if at least one of the criteria are fulfilled ? Writing that two threshold for background aerosols, respectively for the perpendicular backscatter and the scattering ratio, are defined as their median value plus one median deviation, might already clarify the text. Using formulas might also make it more clear. It is also not clear for me what is the relationship between the median deviation and the "unc" quantity. I understand from the text that, in both cases, the effective threshold is the median value+median deviation+ uncertainty. Is it what the authors mean ? Again, an expression using an equation may remove any ambiguity.
ANSWER: Yes, "or" means that it is sufficient if one of the two criteria is fulfilled We rewrote this section and added a figure to better explain the detection and selection criteria. 
PSC Detection and classification criteria for the CALIPSO v2 data
The CALIOP v2 PSC detection and composition classification algorithm (Pitts et al., 2018) And in l. 17, p.5, the authors consider a "daily median". On which sampling do they compute the median ? And does the explanation in p.5 mean that a different threshold is considered every day ? An hence that the "background value" is changing every day ? This seems a strange concept of "background value" ! ANSWER: These considerations concern the criteria for the CALIOP data. As said before the CALIOP data were used as supplied by the PIs. ANSWER: The optical parameters are; backscatter ratio, perpendicular and parallel backscatter coefficient 2.5 PSC detection and classification criteria for the ground-based data L. 5-9, p.6: Here, the threshold for PSC detection are clearly constant. In which extend are these criteria consistent with the criteria used in ll. 17-19, p.5 ?
ANSWER: The huge number of data acquired by Caliop allow for a very sophisticated statistical elaboration, including the determination of daily means for the threshold. The lidar data are in comparison very few and thus it is very difficult to obtain a reliable daily values. Therefor an average value for the threshold has been adopted, based on previous experiences and also very similar to the average threshold used in the analysis of the Caliop data.
L. 11-13, p.6: I am not sure if this selection occurs in the same way as for the CALIPSO data (See L. 25-26, p.5). Which is the criteria used in that case and how consistent are the selection criteria for the CALIPSO data and the ground-based data ? ANSWER: The referee probably refers to the phrase "The discrimination between NAT mixtures and enhanced NAT mixtures is made by using the condition R > 2 and bperp > 2_10 -5 m -1 sr -1 , while the RNAT|ice threshold has been taken from the corresponding CALIOP data, by extrapolating daily values in case of no overpass. The first part is done in exactly the same way for Caliop and ground-based data. The threshold R(NAT|ice) has been taken from the corresponding CALIOP data, by extrapolating daily values, because it is not always possible to associate a ground-based observation with a coincident Caliop observation.
L.13, p.6: Why do the authors consider here monthly averages while they consider daily averages before ? Isn't there a lack of coherence in their choices? ANSWER: This is an error. We extrapolate RNAT|ice from the CALIOP data because Caliop overpasses do not occur on every day within a distance of 100 km from McMurdo. Moreover we are comparing ground based and satellite measurements that are often, but not always, coincident in time. L. 4-15, p.6: Again, using a table for all the selection criteria could be more readable and make the comparison with equivalent selection criteria applied to CALIPSO more readable.
ANSWER: We inserted a figure for detection and selection criteria
Comparison of coincident PSC observations at McMurdo from the ground and from CALIPSO during the 5-year observation period
ANSWER: The word coincident is referring to the spatial coincidence, that is considering all measurements of both instruments falling in the box defined as ….We had eliminated the word coincident from the document, in order to avoid confusion, but apparently one escaped our attention, we apologize and substitute coincident by co-located here.
L. 19, p.6: What do the authors mean by "unique definitions" ? Here, the criteria used for ground-based and CALIPSO measurements are different !? This sentence sounds also not very fluent. ANSWER: The word "unique" has been omitted, since it is not pertinent L. 3-4, p.7: Does it means that the criteria provided in §2.4, specifically for CALIPSO, are actually not the ones that are really used ? This is quite confusing ! ANSWER: The analysis of the CALIOP data use averaging processes where the signal to noise ratio is low, and varies the threshold on both R and bperp as a function of signal-tonoise ratio. It does not mean that the criteria change, but that other criteria are applied as well, the so-called coherence criteria, taking into account all measured profiles on a piece of the orbit ( 5-15-45-135 km). It does not influence the analysis of the ground-based data of course.
L. 8, p.7 -l.11, p.9 and Table 1 : It is extremely difficult to conclude that the agreement between both plots is good. When focusing on very limited periods showing a clear pattern related to a specific PSC type on one of the plots, the other plot often doesn't show a similar pattern at the same time and same altitude range. Hence, I cannot agree with the statement in l.6, p.8, that "the overall agreement is rather good". The authors try to confirm the agreement by providing a statistical comparison over 5 year: this is quite a long time, and I don't think that the relatively good agreement found between ground-based and CALIPSO for STS, NAT mixtures and ice may provide any real evidence of the agreement between both datasets. I guess it rather gives an overall probability to find a specific PSC type above McMurdo, which is something quite different. For the enhanced NAT mixtures, the situation is even worse since there is about a factor of 2 between the statistics, despite the long time period. Results presented in Figures 2 and 3 are also calculated as averages over a fiveyear time period, so that they don't bring more evidence on the agreement between groundbased and CALIOP measurements. Hence, as suggested by the authors higher in the text, the difference in measurement rate and coverage, different geometry and measurement protocols may induce significant biases in the PSC classification. Did the authors compare directly coincident measurements at specific very limited periods ? Even if, as explained by the authors in l.5-6, p.7, a point-to-point profile comparison may be unsatisfactory, we should expect that a comparison within a short period shows similar patterns in both plots. ANSWER: It is not the goal of the article to make a point-to-point comparison for validation purposes. The goal is to verify if the ground-based measurement are representative for a larger area, typically contained in a 7x2 degrees box around McMurdo.
Apart from that a point-to-point analysis presents the following difficulties: 1) None of the overpasses of CALIPSO are sampling the same air mass as the ground based lidar. To illustrate this I show a plot of all overpasses within the 7x2 degrees box, which corresponds roughly to a distance of 100 km from .
While CALIOP provides a resolution of 5 km ( when integration is required due to low signal-to-noise ratio up to 135 km !) the air mass sampled by the ground-based lidar extends to at most 100 m. (30 km * 3 mrad field of view of the telescope).
Another important difference of the two lidars is that a CALIOP overpass occurs in about 30 seconds, while the ground-based data are integrated over 30 minutes.
This implies that the ground-based measurement integrates air masses moving with a wind speed varying from 0 to 50 m/s, depending also on the altitude (the wind speed might be very different at 15, 20 and 25 km), rendering a comparison with an instantaneous profile of CALIOP very questionable.
However, the statistical analysis is only meaningful if the sampling of the two lidars covers the same period of time and if this period of time has a dense coverage. In order to achieve this we concentrate on 2006, having a large number of observations by both lidars with a good coverage (see figure 1 of the manuscript). We then analyse the months July and August and report the statistics in terms of occurrences of PSC classes and dependence on altitude.
So we follow the suggestion of the referee and analysed short periods with a good time coverage, that is July and August 2006. The referee is correct that an overall statistics covering the 5 year period is not an indication of agreement. We stated that much in the manuscript. See also the answer above to the general comment.
